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Fig．1　Process ﬂow of distillers solubles (DS), condensed distillers solubles (CDS), 
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１Setting moisture level at condensation. 
Table  ２　Neutral detergent ﬁber (NDF), acid detergent ﬁber (ADF), and acid detergent lignin (ADL) 
contents of distillers grain (DG), distillers solubles (DS), condensed distillers solubles 
(CDS) of diﬀerent condensation level, and the CDS stored at diﬀerent temperature and 
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１Setting moisture level at condensation. 
２Fresh matter. 
Table 1　Dry matter (DM), crude ash, ether extract (EE), and total digestible nutrients (TDN) 
contents of distillers grain (DG), distillers solubles (DS), condensed distillers solubles 
(CDS) of diﬀerent condensation level, and the CDS stored at diﬀerent temperature and 
condition during 14 week 
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１Setting moisture level at condensation. 
Table　3　Nitrogen (N), neutral detergent insoluble nitrogen (NDIN), and acid detergent insoluble 
nitrogen (ADIN) contents of distillers grain (DG), distillers solubles (DS), and 
condensed distillers solubles (CDS) of diﬀerent condensation level, and the CDS stored 
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１Setting moisture level at condensation. 
Table　4　Phosphorus, calcium, and potassium contents of distillers grain (DG), distillers solubles (DS), 
and condensed distillers solubles (CDS)  of diﬀerent condensation level, and the CDS stored at 
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Fig. 2　 Changes of dry matter (DM), volatile basic nitrogen (VBN), nitrogen (N), and crude ash contents 
of condensed rice distillers solubles of diﬀ erent condensation level with storage length at diﬀ erent 
ambient temperature and storage condition 








































CPCGTQDKE CGTQDKE CPCGTQDKE CGTQDKE
 YM    
YM    
YM    
YM    
YM    
YM    
YM    
 YM    
YM    
YM    
YM    
YM    
YM    
YM    
 YM    
YM    
YM    
YM    
YM    
YM    
YM    
１Setting moisuture level at condensation.
㪤㫆㫀㫊㫋㫌㫉㪼 㪪㫋㫆㫉㪸㪾㪼㩷㫇㪼㫉㫀㫆㪻
͠͠
Table ５　Changes of pH of condensed rice distillers solubules of 
diﬀerent condensation level with storage length at diﬀer-
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１LAB, lact acid bacteria.
２Not ditected.
Table ７　Changes of microﬂora of condensed rice distillers solubules containing 80% moisture 
with storage length at diﬀerent ambient temperature and storage condition
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１Setting moisuture level at condensation.
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Table ６　Changes of water activity value of condensed rice distill-
ers solubules of diﬀerent condensation level with storage 
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Table  8　Changes of microﬂora of condensed rice distillers solubules containing 70% moisture 
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２Not ditected.
Table  9　Changes of microﬂora of condensed rice distillers solubules containing 60% moisture 
with storage length at diﬀerent ambient temperature and storage condition
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１Lact., lactic acid；Acet., acetic acid ; Prop., propionic acid ; n-But., butyric acid；i-But., isobutyric
acid；n-Val., valeric acid ; i-Val., isovaleric acid.
Table 10　Changes of organic acids contents of condensed rice distillers solubules 
containing 80% moisture with storage length at diﬀerent ambient 
temperature and storage condition
１Lact., lactic acid；Acet., acetic acid；Prop., propionic acid；㫅㪄㪙㫌㫋㪅㪃㩷㪹㫌㫋㫐㫉㫀㪺㩷㪸㪺㫀㪻；㫀㪄㪙㫌㫋㪅㪃㩷㫀㫊㫆㪹㫌㫋㫐㫉㫀㪺
acid；n-Val., valeric acid；i-Val., isovaleric acid.
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Table 11　Changes of organic acids contents of condensed rice distillers solubules 
containing 70% moisture with storage length at diﬀerent ambient 







































１Lact., lactic acid；Acet., acetic acid；Prop., propionic acid；n-But., butyric acid；i-But., isobutyric
acid；n-Val., valeric acid；i-Val., isovaleric acid.
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Table 12　Changes of organic acids contents of condensed rice distillers solubules 
containing 60% moisture with storage length at diﬀerent ambient 
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Effects of Condensation Level on Storage Stability of Condensed 
Rice Distillers Solubles
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Mitsuru Kamiya, Kenzi Sato, Kazushi Jige2), Mitsuo Fukuyama2), Masumi Itaya3) 
Shunichiro Nishioka3) and Osamu Hamamoto3)
Summary
　The present study seeks to clarify the effect of condensation on the quality of rice shochu 
distillers solubles (CDS) during storage. Chemical compositions and nutritional values of 
condensed CDS with water contents of 80, 70 and 60% were evaluated after 14 weeks storage at 
5 and 30℃ in aerobic and anaerobic conditions.
　Ether extract (EE) (7.5→6.6%DM) and neutral detergent ﬁ ber (NDFom) (21.1→17.4%DM) 
contents of CDS decreased with progressive condensation, whereas total digestible nutrients 
(TDN; 84.9±0.6%DM) and nitrogen (9.8±0.1%DM) contents were not changed. After 14 weeks 
of preservation, TDN (84.2±2.0%DM) and nitrogen (9.5±0.2%DM) contents of CDS were little 
changed regardless of their water content, preservation temperature, or storage condition. 
Water activity, pH, microﬂ ora, and organic acid composition also changed little. However, for 
CDS with 80% moisture, volatile nitrogen and butyric acid contents were increased and pH was 
raised after two weeks of preservation. In conclusion, CDS with moisture below 70% can be 
safely stored for at least three months.
　key words： Chemical composition, Condensation level,  Condensed distillers grain, Rice      
distillers grain, Storage stability.
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